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(57) Abstract: Bis(cis-3,3,5-trimethylcyclohcxyl) phthalaic comprising the stereoisomers represented by the following formulae 
( I ), (2). and (3) ( 1 ) (2) (3) in a ratio satisfying the following relationship 50 mol% < a+b or 50 mol% < c [wherein a, b, and c indicate 
l he proportions <mol%) of the stereoisomers respectively represented by the formulae ( I ), (2). and (3), provided that a+b+e=100 
mol%]. The bis(cis-3,3,5-trimethylcyclohcxyl) phthalaic can be obtained by reacting eis-3.3.5-trimcthylcyclohcxanol with phthalic 
acid or a reactive derivative thereof and purifying the resultant isomer mixture by crystallization or another means. The bis(cis-3 } 3,5- 
trimcihylcyclohcxyl) phthalaic is useful for obtaining a heai-scnsitive pressure-sensitive adhesive excel lent in adhesion strength and 
non-blocking property. 
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ft!l(D|a#:pTM^Ji: Ltit #iJ;Ui\ (i ) t K p v-fb ^ m 

-fb-^^J CMffit^ (v-^-3, 3, 7 
h£B&<] , (ii) ^UtKn^W^ (^tKn^^ft 

^^tp) mmm miasm. mm&.x&%mm* s * *#>mt£ 

i) y^g|?^^^^^ % ^ y x/m, ^ ^*i^<7) y 

iu§2 (i) fc Kb ^>te^£#^S^<b<D#^*^/Wk^O<ft3t 
ftteMtLX, ffltLtf, c^^r * h (HA : 6 3°C) 

s v?7i-^7^ I/- h (it,t : 7 3°C) x tf^ (^^f/V-y^c^^ 
v/W) ^^U— h : 9 4°C) , V U — h 

1 3 4°C) N ittfAs — jvy # U — h : 1 3 6°C) , \f X ( t - ~f 
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u^^is/i-) y $ u— b (MM : 1 0 3, 1 5 0 °C) m<D7 # 
jvm^-^T^m ; 3, 3, S-MJ^f/Vi/^n^^^v 

) T Is? * Is— b (MM : 1 3 3 °C) N tf ^ ( h 7 ^7,- 3 , 3 , 5 - 
hy^^^^^n^^^i/) ff7^U-h (B^i: 10 3t) > fcT;* 
(v>^ =$-jV*yJ7 u^.*t*/jV) # V— V (jft/£ : 8 9 °C) ^©r U 

SulS (ii) zKyt Ko t ^m — tiL&Wtb (D^^T/i-ik&m 

Oft&ffyftM t LT, n — ^ (Jft/S : 98°C) ft 

— h (I^K: 12 3t) , MJ^f;WN^ Ko^yy^Ttr-h (jfife 
: 1 0 9 °C) s 3 , 4 , 5 - h V * ^tVjj 7 a — ;l/^7-fer- h (ife 

/S : 12 o°c) /.cifo, -o-if ys^r/^^s^fn^^t^-c t ^ 

T-f t $ tit* r 3-/1/ 1 tt-^st t (Dv^^^jvit^mm&miif 
mm (111) v >it,^m<D^m^^m t it, i, 4-^^ 

o^drf-^^y ^ y — (^7i^/V*^7x-F) (ffik^t : 97 

°C) , uy*jv^S— ;v\?7 (2, 6 - ^/i^ ^ -/u-) 3^:7^ 

— h] : 9 5°C) , bV (4- ff-Jls? ^-/V) ifr^y b ( 

: 7 8°C) % by (4- t-^f;V7x=.^) ^^7 7 ^f 
: 7 5 °C) % h JJ 7zc^/l/7j>^ 7 4 V (K^i : 8 0 °C) % b V ( 3 - * 
^-jV7^=-jv) * 77 ^ 1/ (fifc^ : l 0 0°C) ft <^##*f k*i5 0 
mfZ^$&W<D t"^. (^-3, 3, 5 - h y p< ^-^^7 P^^ri//1/) 
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f/tf=l/99~99/l, L < n 5 / 9 5 ~ 9 5 / 5 % &b 

Kl£p* L < i± 1 0/90~9 0/1 0 T? & 5 „ 

m&mrn 1 O OlilElilC^tt, fii«30~100 Ofi*^ L 
5 <lil 0 0.-1 o o olim, $ h C^t L < ft 1 5 0 — 9 0 0 fi*g|5 

WAS. 7*1 /ustflg, f/^y-7i;-/H»n, p^yiifr (a 

o 

Jal 0 0 fi*g|5^^ LT 1 0 — 6 0 0 fiSSmS, $ L < it 1 

20 5 ~5 o oitsugg-efeSo 



20 

25 »f5CH5T'#5 0 
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Amittfc!5, $feC»4L<ttl-15/imSS-eibS 0 

LT4It^i6Tt S*5-tti36Sfe5„ ¥ *& *£ ^ ^ d s 2 0 m m£)g 

^t--A- x TKy ^fhf=^-^it^^^i^ft, *°y r^y 

20 CO/KU 7/^1^77^7^ U Kx uyf7^ I/- h, y y 

* — h % 1' 7 5 K 7; K 6 , *175 K6/6, #!J75K6 

/io, *°yr^ K6/i2#) , *° y x7t^7 5: k> ^dx-t/k *° 
y ^ h\ 75 K-r ^ k\ # v ^-^^^^^jum^mtf bti, £ 

7Kttia^#)(D^X^-fe t LTtt, n>-/u=i — , 



■ M/*JI \F 1 / *S F»J 
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^ n — ^ — x ^ U — K =! — ^ — , n y K ^ — ^ — „ = — ^ — ^ 

ii^jcs tritaK-et , #Jx.fc£4 - 2 0 g /m\ 0* L < f* 5 ~ 1 

?WL§Lm*l&J&1rZ>z. tizzy N fE^ffl v-- h £ UffiiT?#5. 

ttfcffll £ LT^^timS^^Sr 5 ~ 5 0^;V%^tfT^ y 

y h#5Ue: X SfBifev— K y hfp|i!k 7 V BPJBfl* if © 

MJlV-b (tttHTM&'f ^fflv— h) ftif t UTfdfflTftS. 

- h *if<7)jK y ; me>©*'&r*^* i e)'te5— ttxfi— ttiE# 

~150jim, fflL<li2 0- 1 2 0jii mtSt 5 0 v"^y>-^7 
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vvi-) 7 * \s— V tt % itutext ( 1 ) -C* tf ^ C (IS, 5 S ) - 

3, 3, 5-h!)^f/l'V'^P^ :3 f-^] 7^U — K Xtext ( 2 ) T* 
H^nSfc'^ C (1R, 5R) - 3, 3, — drv^ 

/>] 7^u-M*$)5. r <Z) J: o fc3t3*i&i4&<b'S'W*±. v^-3, 3 

, 5 - h y ^ ^jv~si> n^dr-y-y — /u<b ^ ? ^mxn^cDfcfc&m 

t £ifuf2tf> J; o {cSJt&*-fr"C#e>^5 (v-7-3, 3, 5 - F!/^ 

M LT# d 1 - fcf* 3, 5-F!)^f/l'V'7D/v^ 

CHIRALCEL OD*7^ (^-Tt/W^Ii (tfc) 
Si) 3 SrfflVNT^JRi-S^ffi^^^^ns. *&m<nnt*£mtii¥x ($/ 

*-3, 3, 5-MJ^f/U->7D^^rv'/U) 7 ? b i±^t^^P\M 

Mit_L<Dfij;B^f£<l4 

&$£W<DK*X (v-7-3, 3, 5- MJ ^f^^^D^^rWW 7^ 
— K d 1 - (v^-3, 3, 5- M)^f/l/->^a^^^/l') 

7^1/-h, meso-lf^ (^-3, 3, 5- MJ >f^^^D^ 



24 



*mm<Dmm^%MRx£mmmkMi'- m*, 3 mo &&&&&&& 



, ,1 tl £5 J; o T a£ £ ti § t> <£> & I ^ 0 KJ^^GD^tlrte: 

15 [#5£ft?tFf] 

*i#tftt ,J C-NMR (CDC 1 3) , **J*RJfc*^ h/V^W 
IRT-frofco ^fflil^i LT N NMRto^TilJ EOLl© JNM 
-A 5 0 0 NMRfflSig, I RteO^Ttt&*j»f£j^M©F T I R- 
8 1 0 0MMfeWiU*m^tz. o fc*5 % UT(D^C-NMRWmMtif^& 

20 ft zjMmm^-n&m^^feTttt (6) ic^ti9T*5 0 



£ tl O o 



10 



25 




(6) 
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^mm&mmmi (dso ^mm^mm^m^xmmnmnT, m 
mr/i-^^^izmfcttmmz 5 ~ 1 0 m g m^tt*b N g-umm 1 o°c 

2 5°C~1 5 0°Cti^Lfc 6 

Mmmfa? h 7 >f - (i^lMi, lcio) SrJB^-ca- 

Z7 J* : CHIRALCEL OD*7A (y^ft/H^Ii (W 

10 ) M) 

: ^-^^-l/ / 4 V ? u \? JVT ;V^—;V= 2 5 0/1 
^iiS : 1 . 0ml / m i n 
fig : 2 5 °C 
1&ffi£f : U V 2 1 0 n m 
15 SEA* : 1 0 n 1 (l^^/l^g : 1 . 0 m g /m 1 ) 

i*3S$if£^ n -=r h >/7 7 >f - (fi»3Kf£j?rSL LC10) ^Il/^T^ 
IX L-/c 0 

20 *7A:CHIRALCEL OD^77-A250X$10mm(^ 

^Sbtl : — ^r-^V/^ y^n ^^7^3^/1/= 2 5 0/1 
ific^ : 4 . 0ml /m i n 
US. : 2 5 °C 
25 $tfcfcS§£ : U V 2 1 0 n m 

SAi : 1 0 0 ix 1 (fy^tg : lOmg/ml) 
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MMM l 

|jfI#2L^f7^l3P77^3l: , >^-3, 3, 5 - h V * ^ ^ 
/ -/V 3 1 3 g ( 2 . 2 > 1 4 8 g ( 

1. o^e/v) , F/uxyi 2 0 OmUliii^s P - V jV^^7,)Vfo^ 
5 i2lg (0. nt/H ©ttl©fftT, **T-eR«**fc. 

stnmmnm^rvemmrfot^o m*7?^wt<Dm<kmn9 9. 5% 

T-foofc 0 RjSJ&TffcfcJicI&te?- b y (NaOH: 5. 8 4 

g ( 0 . 1 5 ^e/V) *a ^ 2 0 0 ml 4»fB N t> £ k 
10 2 0 0mltftttt. fil^Itt, KjE?l^£#fco 

Sg^*^ * / 5 5 0 ml, h/l^^ 2 0 m 1 W £ b h b#T 

itt 0 *Ojft*. <<>*-3. 3, 5-)>y^W^^v/ 

15 /V) 7 ^ I' — h 8 2 %-e# btltio 

ahtltZV* (v/*-3, 3, 5 - b y * n-^vvW "7* 

H«i»^8l^t'li8 5°Ci: 9 4°CO 2oC0t°-^^^^nfc 0 * 7c 
3fc3fe##J;&7.MC.fcS#*frtt:fc«fc 9 . 5£#:J|te#tf>l«te (a + b) 
/ c = 5 4/4 6 tfcofc (a, b R Xfi c teiufB ^ P t) o tfeW«PMtt 
20 & (1) £5£ (2) <D^^^t-*5fei-a f* 1 0. 3 5K 15. 

6^, S (3) ©U^l^*t5^-^ttl2. l£-Cfcofc 0 IR 
^||fff)i^> :c;*7 s Vl'©!ftl|XJ& s 1 7 17 c m" 1 fcWtffl £ tL7t 0 

13 C-NMR«5£»t>T<Z>*££?:. lflt ; 7 2 . 5 5 p pm, 3 {£ ; 3 2 
. 3 4 p pm, 4ji;47. 5 7 p pm, 5{i; 2 7. 1 2 p pm, 7 
25 \iL {^D V V T JV) ; 3 3 . 0 6 p p m, 8 {4 (T* is JV) ; 25. 
57ppm, 9t; 2 2. 30ppm, 10{£;1 6 7. 0 5 ppm, 
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lit; 1 3 2. 6 4 p p m , 1 2g; 1 3 0. 6 5 p p m , 13 ji; 
1 2 8. 7 4 p p m-e$> <0 , 5£ ( 1 ) % 5t ( 2 ) X t*5fc ( 3 ) <Dffifr<D 

fo*s\,^x t>*ii"CS>o 7c (J^T<©HJB^JXt5Jti!l5^tc:ov>T 
kl*U3S) o 5£ (1) tS; (2) Oift:Sttft:©2tRt;6ti:©'>'^t/l' 
^tmtl 40. 2 4 p p m, 43. 85pp m {Z M £ ^ ( 3 
) <DiLW^\%.W<n 2 ffi&U! 6 ffiO v-^-^/Wi. ^ttftL4 0. 2 8 pp 
m, 4 0. 8 2 p p m{d#izll £ *Lfc 0 
Hife0!l 2 

* * y —jv(DZh* 1200ml mm istzziftfemmm 1 1 mm<vwifc& 

a0 7* h#ifc^ 7 6 %-r*#fettfc 0 

» ft^fij* 7 A(d«t s^^fife* £ 5 s ±&m&fc(Dit^n (a + b) 

/ c = 5 8/4 2 "Cfcofc (a, b &t>* c ttfl&tBfc: |?3 £) „ & ttl fl# H ft 
„ 5£ ( 1 ) t 5£ ( 2 ) <D4k&Mfc& t°— ^ « 1 0 . 3 $K 15. 

6 $K 5£ ( 3 ) <D4k&mK&&-t & M'—? f± 1 2 . l#-Cfcofc„ IR 
«?*Ff0^m, =r-^TJ^(Dm.^Lf^ 1 7 1 7 cm-'luti^tlfCo 

,3 C-NMR«5£#PW<^m, 5fc ( 1 ) £5£ (2) O 3£{£H<|£f£<7> 2 
tSV6t©v^^t/Hi % ■€rtb^tt4 0. 24ppm, 43. 85pp 
m\zMm£ix, S; (3) ©:fc#^t£#<P 2&at/6t© v-^7VW2, 

tb^ftL4 0. 2 8 ppm, 4 0. 8 2 p pmtiffl$Jlfc. 

Hifefll 3 

f#I#2L^7^l3P7 7^n(c^^-3, 3, 5 - h V * ^A- 
D^^rf-y — jv 3 1 3 g ( 2 . 2 ■=& A) , 1 4 8 g ( 



28 

l. o^e/v) N v-^ n^^fy l 2 0 0ml ?rti:^^> p -Y/u^yx 
/i^v&f 2 l g (0. l l^eA-) »«o^T, mffiTX-Efctsittz. 

5 9. S^^T^tC7K^{k^ H y ?J»7.k^ (NaOH: 

5. 84g (0. 15^) ^t) 2 0 0 ml ^jJPiT^fO, U 

$f)i:7K2 0 0mit^tfc, ^4iJi£$iftIU EJ&2f:^£#fc 0 

C W^J^yl'g'^I^i-^ * y — A' 3 0 0 m U i/^o^ty2 0 0ml 

15 N ft^#§ij#7A(::J;£#^mJ;«9, &{*mt£{£^J£4Mi (a + b) 
/ c = 6 2 / 3 8 "Cfcofc (a N b c «: fu f E P C) 0 ^jiSB^^fi 
, 5£ (1) £5£ (2) f-^ttl 0. 35K 15. 

6^> S (3) ©f^^)tft*t5t 0 -^fj:l 2. l^-efeo/c 0 IR 
fiWO^JH:, 7 17 c m-'^^a'J^^fCo 

20 ,3 C-NMRfiiit^WO^m, 5£ (1) (2) O 2 

^tl€fL4 0. 2 4 p p m, 43. 85pp 
mlcHHJ^tK ^ (3) (DSz:f$mt4f*^2{iL^tJ ? 6{i(7)^^^^tt, ^ 
ix^^4 0. 2 8 ppm N 4 0. 8 2 p p m ^tl$J £ tltz 0 

25 ifeflrlg^i: It J ^ 7 -yV/ YtV3Lls (4 2 Oml/6 0ml) (OU 
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3, 3, 5- MJ^f/W^^n^^i//^) 7* htfSJfcSSa 3 8 

5 ibixfct'^ (v-^-3, 3, 5 - h U ^ ^yViX^ P ixyV) 7* 

l^- t> ©Bjfett 1 0 7 tffco fc 0 *fc, ^¥^*>J^ J; 3##f,1£ 

it (1) £5£ (2) <DZif#mt£# [dl-a (~>J*- 3 , 3 
, 5 - h V * =3-jV*y>7 v^*i//V) -7^U—hl «*T'fc5:H^ v ^ 
ofc 0 ^ffiBf^fi, it (1) t^, (2) tfMfc^^iJ 515 -T 6 t°— 7 1 
10 0. 3ft s 15. 6^t-feofc 0 I Rm$t Ogf, ^*7^CDgfci|S£/^ i 

7i7c m- 1 Km,m&n± 0 

,3 C-NMRiMO^, it (3) <7)5tf$^-ttf$:cO 2 {£&t>* 6 & 

0 v-^yWi. ^:ti^tl4 0. 2 8ppm, 4 0. 8 2 ppmHii^ 

15 Hifc^J 5 

B B B #T^&££ Lt^y — 3 5 0 0 ml |£JS U @7£#*&**J 1 1 

20 #f Co w (DtlMt £: 3 9 51 bfCo ^©^f, If* (v-^-3, 3, 5 
#bttfck'x<. 3, 5-MI>f/^>^P^^f^) 7^ 

i/-h©»^tt7 3 , C"efcofc 0 £fc tt^a-ai* 7 Ate «t 

1 9 , it ( 3 ) <D±LfcmV£fc [m e s o - t*7 (^7- 3 , 3 , 5 - h 
fflB#|HJtt* 3* (1) ^ ^ (2) O^tS^tot-^lilO. 3# 



30 

x 15. 6#-efcofc 0 I Rit^i^ x^r/H^PllR^l 7 17c 

m- l m«»J§tifco 

t3 C-NMR^5t^^fO^^ N 5£ (1) fcsS (2) (Di:#:#lt£#:cD 2 
{fc&t* 6 {±(D is /Is it, Ztl^tl 4 0 . 24ppra x 43. 85pp 

MMm 6 

iBWIHt^y-Vh/^y (4 2 0ml/70ml) <DU 

&mm&i&mLs wj&#mg4 e %v ^ ^ t^^nmmm 1 tm 

10 0 H H B *lf^^^fflVNT B B B |lf^2[H]|#DaiLfc 0 ^(Dffim, V* 

#btL7h^^ (v-^-3, 3, 5- Mj^f/Vi/^P^^f^V) 7* 
1/- h ©ajfeiStli 8 8°Ci 1 0 0°CO 2o©f-^^Ibtlfc. * 

15 fc, ft^##J#7 A^J;5 4>tlfSe*«t 5 > SE#:|H4#:OJt^tt (a+b 
) / c = 9 2 / 8 -Cfcofc (a, b & c tttff 15 £. P C) 0 ^ tt} B# UTte 
, 5fc (1) £5£ (2) <0Ml:il5t5^^ttl 0. 3£\ 15. 
6 5£ ( 3 ) <Dit&m\Z& %kirZ> It 1 2 . 1 ofc„ IR 

HffO^L ai^x/K^KflX^ 1 717 c m-'^HilJ^tlfCo 

20 ,3 C-NMRti^^t)f(75^m, ^ (1) fc5t (2) <D3£#:J|i4{$<D 2 
■(fcXt^BteO v'^/W^ Zfo^iXA 0 . 24ppm, 43. 85pp 
m(cH?|iJ$ti N ^ (3) ©Utett^&XtfelfcO^-JvWl, ^ti-e 
|14 0. 28ppm, 40. 8 2 p p m M#|$!J $ tb^o 
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*t5^-^) , S.t>'^ttSBf HQ 1 0 . 3&<D\?—f (it (1) £fcte5£ 

(2) <75{RTtb^o^^^i^s^i-5 t°— ^) fi«ay$^i* % &fflH£p»ai 

5. 6ft<7)t°—? [it (1) ^fefi^C (2) <D{SItlfr — j3<Dik&y!> (d 
5 -fc*;* 3, 5 - h y >f/l/^^D^^v//V) 7?U— 

fzl$l-t?* (v-^-3, 3, 5 - H y ^ fjv*/*? a^*c jV) ~7 U 

,3 C-NMRii|«©ISf, ^ (1) SfcteS*; (2) C03£#:^tt^ 
tf> 2<4S.U ? 6 {fce£>Sxi/-}-/Wi N ZrflZftlAO. 2 4 p p 43. 85 
10 p p Tn\Z.mW]&thti 0 

jt&fli 1 

ellfil <b L-C^^ J ' — /\s(D fy-fc 5 7 0 ml L fc fi MMM 1 

tmm&Wift&ff^fzo ^(DffiM. trx 3, 5 - hy^f 

15 # G>*Lfc fc"* 3, 5 - h U^f/l/^^D/sdr^/l/) ;7 ^ 

AtC«t S^*f3fem«t t) , Att^tefcrottSfM* (a + b) /c=50/5 

o-efeo7t (a, b rx$ c fiiitrisjcipj d) 0 &m*$ltot*s & ( 1 ) isS 
(2) tr— ^ tt 1 0. 3£\ 1 5. 6 5*: (3) 

20 (Dft^^lCft^tSt-^lil 2. l^-e&ofdo I Riff©^, a: 
^r^©KJ|XiSl 7 17 c m"' £*bfc„ 

,3 C-NMR«3t^?t)f0^m, * (1) k&, (2) O^^^ttft:^ 2 
{4^.t/6{icD">^^-^{i N ^r^-€tL4 0 . 24ppm, 43. 85pp 
mteMSISit, 5fc (3) ©H4*©2fiXt;6ffi©'>'WH:, -t^-^ 
25 ti4 0. 28ppm. 40. 8 2 p p m fclfeffl $ ttfc 0 
^Jfe^iJ 7 
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la^m^j Lxmmm 1 -e# btufc tf* c^*- 3 , 3, 5-hy 

^f/Vi/^PA^V/V) [ (a+b) / c = 5 4/4 6] 1 

-3, 3, 5 - h V t^fr'S? 7$ V- v (DyK^mu^n 

( (80 ^m^^BffM, la-500) ££yMI£U ^ryiTIBil 

±mxmM Vfz bf^ (v^-3, 3, 5-M^/^>^n^^^ 

^-r ? y ^m&msw (#7^^iiSTg : 2o°o ©Tk^-^ 

^tT^-f^j:5$T'^L, @7£#*g5 4S#%<^S'l±&3f3'J 
^<Db t^lB^Jttts mf*^M^J [If* (v-^-3, 3, 5- 
b U ;>< df-v-yl/) 7^U-h] 1 0 0 MMU^M LX Wt^M 

20 . mn^-M (&%miMT/i"<>ffim) 2oit^tfcofc, 

25 ) {z s ;<—=i — <7 ^-^l^t^if ©Hi^s l 2 g/m 2 i:/i5 J: 5 
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mmm 8 

mw^m.M t x^xmmm 2 xm bntz. 3, 5 - hi) 

^^/i^v^n^^vvi/) -7 $ Y [ ( a + b ) / c= 5 8/4 2] £ 

Mmm 9 

nf$^M^j ^ vxmmm 3 -c^ktbfc t** (*>*-3, 3, 5 - hy 

^^•/u-v'^n-vdf-^^) 7 ^ — J, [ (a + b) /c=6 2/38] £ 

mmm 1 0 

hhmmij t vxmmm 4 t** (v-^-3, 3, 5-hy 

^ ^A- >st n --.^ 7 # y [ (a + b) =100^-/^%] 

^/cj^Mi, h»j 7 <t \^x mt$^Mm7kftmm%LTjmmm&m 

Hfr^TSBJWi LTJttSjtflJ 1 T*#£>*bfc tf* 3, 5 - h!l 

^-/U ^ p ^-^r ^JV) 7 $> U— V [ (a+b) /c=50/50] % 

© I 0 0 0 0 I 

t£t£f« 1 

H»y 7 ~ 1 0 %.T$itwzm 2 x#bnfc^Btt^*v— mho^tt 
is rotting* &*to*: 0 

PET7^ /PAI^I UT#bttfc^m , l4^*>'— r SriJB 2 5 mm. 
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:K£ 1 2 5 mm £ K&Wr LTtUfttf £ Ufc 0 COf^^Jt^ 12 0 

\ Micro Slide Glass ±fcf ^Ad-;K'2 k g(7)#M% 

A»tttlffi«t5iiKJ:!l)lfi#Ut. rtb^2 3°C, 5 0%RH<£># 

nyUCT-5T) SrttJB LT, 3l3R<9itJt3 0O mm/5K S"JII^^ 
18 0° X~mMt) (N/2 5mm) bfc 0 <D n£ ^ £ ^ 1 (C 1~ 

o 

:fe % 500gf/cm 2 (=4 9kPa) <7}#m£/!pttT5 5 0 C<7)#IS 
15 5 : fiJgtS^ft < fiJIf bfc D 

2 : mmmizm<Dm.m ^-^mm^m^t^o 



25 
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* 1 





t^jSF'&Ji- (N/25ram) 


M7° 'vy*W t£ 


mmw>\7 


12. 3 


5 


. mmm s 


13. 9 


5 




15. 0 


5 




14. 7 


5 


ik%tm 2 


9. 6 


4 



#U£0iJ 1 1 

> ^-/V n ^yu) 37^^—^ [ c = 1 0 0 •=E-/W%] 1 0 0li?C 

) 1 5 fiiSlS^tfzk 8 0 U 3j? — /v 5 ^^rffl ^T^*!!^- 

^^2. 2 n mi^i 5f r <!: <fc 9 , fcT* (v^-3, 3, 
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